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Traditionally, the acoustics measurement researchers and de-
velopers have focused on: a) the development of novel instru-
ments and sensors trying to improve their accuracy or trying 
to fix specific problems deriving from specific applications; b) 
the definition of methodologies for uncertainty estimation, ei-
ther in instruments and testing methods, c) the definition or 
customization of new measurement indexes.
In the very last years, the research lines are changing, trying to 
take advantage of the novel signal processing techniques, to 
solve classical handicaps in the acoustic measurements. This 
is the case, for example, of blind source separation or beam-
forming.
Following this trend, this paper focuses on new acoustic meas-
urement approaches deriving from the application of ma-
chine learning or pattern recognition techniques for the de-
velopment of smart instruments based on the measurement 
of sound pressure level.
This paper proposes an energy-efficient time synchroniza-
tion scheme for Wireless Sensor Networks (WSNs) based on 
the IEEE 1588 standard. Although a number of methods have 
been studied for time synchronization of WSNs, some ap-
plications require high precision time synchronization with 
very low power consumption. This paper presents a reduced 
implementation of IEEE 1588 precision time protocol (PTP) 
for WSNs. Within the proposed synchronization approach, a 
sensor node is synchronized using the timing message gen-
erated by a master node synchronized with GPS. This paper 
also presents experiments to evaluate the performance of the 
precision time synchronization of a slave-master pair of sensor 
nodes.
Index Terms—IEEE 1588, precision time protocol, wireless sen-
sor networks, time synchronization.
Synchronization message exchange for hierarchical 
topology. The slave node exchange PTP messages with 
master or boundary clock
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